We construct a polynomial planar vector field of degree two with one invariant algebraic curves of genus one. We exhibit an explicit quadratic vector fields which invariant curves of degree nine and twelve .
Introduction
In the paper [1] the authors present for the first time examples of algebraic limit cycles of degree greater than 4 for planar quadratic vector fields. They also give an example of an invariant algebraic curve of degree 12 and genus one for which the quadratic system has no Darboux integrating factors or first integrals.
One of the first example of quadratic planar system with invariant algebraic curve of genus one is the Filipstov differential system [2] ẋ = 16(1 + a)x − 6(2 + a)x 2 + (2 + 12x)ẏ y = 3a(1 + a)x 2 + (15(1 + a) − 2(9 + 5a)x)y + 16y 2 which possesses the irreducible invariant algebraic curve of degree four and genus one g(x, y) ≡ y 3 + 1 4 (3(1 + a) − 6(1 + a)x)y 2 + 3 4 (1 + a)ax 2 y + 3 4 (1 + a)a 2 x 4 = 0.
Another example we can find in the paper [1] . This diferential systeṁ
a has the invariant algebraic curve of degree four and genus one
In the both case we have one algebraic limit cycles.
In [1] we can find a surprisingly simple quadratic system   ẋ = xy + x 2 + 1 y = 3y 2 − 81 2 x 2 + 57 2 which has invariant algebraic curve of degree 12 and genus one
The main result of this paper is to construct a set of quadratic planar vector field with an invariant curves of large degree and genus one.
Quadratic vector fields with a given invariant algebraic curves of degree nine
In this section we determine three quadratic vector field with invariant curves of degree nine and genus one. Corollary 1. The following quadratic differential systems have the invariant curve g = 0 of degree nine and genus one and cofactor K = 9y.
( In this section we determine five quadratic vector field with invariant curves of degree twelve and genus one.
Corollary 2. The following quadratic differential systems have the invariant curve g = 0of degree nine and genus one with cofactor K = 12y.
(i)ż = zy + 1,ẏ = 3y 2 + pzy + (−pq − 2p 2 )z 2 + q g = 1 36 p 6 (q + 2p 2 )z 12 + 1 2 p( 1 3 p 5 q + 2 3 p 6 )z 10 + ( 1 3 p 5 q + 2 3 q 6 11 )yz 9 + yq 5 )z 7 + ( 3 4 y 2 q 2 p − 13 72 q 5 + 5 16 q 3 p − 1 6 y 2 q 4 )z 6 + (− 1 4 q 4 + 9 8 q 2 p)yz 5 + (− 37 96 q 4 + 15 64 q 2 p + 3 2 y 2 qp)z 4 + (− 5 6 yq 3 + y 3 p + 3 4 yqp)z 3 + ( 3 32 qp + 3 4 y 2 p − 17 48 q 3 + 1 2 y 2 q 2 )z 2 + (2y 3 q + 3 16 yp − 17 24 yq 2 )z + 1 64 p + y 4 − 1 3 y 2 q − 1 288 q 2 = 0 Proposition 3. The quadratic vector fields with invariant algebraic curve of genus one admits at most two algebraic limit cycles.
Proof. The proof follow from the fact that if the algebraic curve has genus G then admits at most G + 1 ovals.
